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(54) CONTROL CIRCUIT OF AUTOMATIC STEREO SEPARATION 

PURPOSE-To change smoothly the stereo separation of an FM receiver in response to the reception electric 
field by obtaining a matrix coefficient to obtain an optimum stereo separation. 

CONSTITUTION- A signal level obtained from an FM receiver is inputted to a control microcomputer and 
main/sub stereo sound signals (L+T), (L-R) demodulated by the receiver are inputted to a digital signal 
processor, they are separated into left/right signals L, R by stereo demodulation matnxes L-(L-R).KS0+ 
(L+R) KS1 R=(L-R) KS2+(L+R).KS3. and in such a signal processing, matrix coefficients KSO.KSd realizing tne 
optimum stereo separation to the signal level are obtained in the microcomputer. That is. in changing the 
coefficients KS0 — KS3 of the stereo demodulation matrixes in the digital signal processor, the stereo 
separation is changed, then the stereo separation is changed smoothly at the fluctuation of electric field of the 
FM receiver. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAPEaafoDA362200931 P1 .htm 



2005/01/07 



^6$ 



©2rlPi4#f*&lg (a) PS62 - 200931 

©Int.Cl.' fTrtSS## @^§8 PSf062*£(1987)9;?4B 
H 04 H 5/00 H-6913-5K 
- Tfclfrg ftWWft 1 (£6 5) 

©# P PB61- 43381 

©ffi P PS6K 1986) 2 ^280 

jfe eb *d ?j &rm&mz.wrm its 2 mm-*? ■g±m.Tvmz&& 
« * fig wpm&mmmm. 1 t§ 2 §28-?- s±a^v^^?t 



®5S 


W 




©5= 


38 




®l£ 


!8 


m 


©51 


99 




©HS 


P 


A 


©ft 


a 


A 



W IB 9 

2-ttflFlf SoKH 

ffi-r -f ^ n a y tf* - 5r icA^JT * t*Cv 

R) . (L-R> ? frmSktem-ra-b 

L « (L-R) - Kso + (t+R) - Ksi 
R - (L-R) - K$ 2 + (L+R) • K $ 3 

T?&*ofg^L. RK#«r*<t^&3»s^ m 
>)n{iRK$Q - K 8 3 c tipsier 



KM*** AMft£«* 95**>. JtoxT. 

f M^ft m^mmm^^^>mm. wraith 

- > 9 y £ s / Nft#K0Bi«^*^^tt0v <w 
ttr y A#c*f *r u - •> 9 y. s/Ns 

FMX^ktOS/NttUU*/' ? I* C Jt ^ 
T 2 L 7 d BBl^x -feX^-^a y^^^-ittf 

fctt^Ott* */< > a ^*<2 0 d B JslT{4 T 



— 187— 




»>' ; £3!fl:£Hir*3r£ <asc> 

X m € 0. 7 <m< 1. 2 5©E®T£fl:£-t*:**>® 
T & * . tA'u-i/a ymtt/^ ( L + R ) 

(L-R) ±© tf- <7 U^^thT . 

m = — 

&3fc<Z)X:r U^-arSttT + a ^J*g! 

mmratv* <dsp) ^jfflitxf^^ 




WB3fl362-200931 (2) 

eras***?**- 

EJ BUB ▼ -f * an xt:*-^cA^t5i 

m^- (l + r> . (l-r) *r v ? jumm*m 

X 

L « (L-R) - Kso + ( L + R > • K 8 i 
R - (L-R) - K S 2 + (L+R) • K* 3 

t£#©«^l, r tc&mirzmm*m&iz. & 

~* 4 9 o a X fcf * - ^ F^^*?«r%T^*>^^/H^-c 
(f£«) 

aa^pj; ^ ©«»k s o - k s 3 * 



» iHttPMf i , AM * - t2 s A 

6*-s<-<-<t?>aS > 4 ^i*© P L L y-fe-p- 
Ml Xtt^»»Ufas L O tt/^SBISfBSx I 
L o eaaBSSBgfcjati SH^ffl-* -i * ° = xt:*-^ 

(CPU) 4 *>£<D#JS*fcN{iLK J; T£SS**L 
-^4*). ©SPffeifiSL O Otti^J AMLO/FHLOfct 
ifc*BE)8Ig&P LLfl<Z>RlS#J33-c 1 /NC^S 



■£ G>&£# ffi n - 7 4 n>9 L P F *ifflifl 
LT?-a-iy//M7XTB<!:«4. LO. P 

ll. l p f ttH^--r*-«fiR-r 

*± v Y 7 v *r V? 3 ttiBSC^ v K H D v -< 
a^fTy/EQ AMP. v h 7 ^ 7* F 

LAT AMP, ^X^^.y.^XrA 
DOLBY (i$«> ^-fev h x v * (-ry 

* K =7 4 /<*££•) 5*<*t±*;4. CPU4IC*f 
UTtt*-/* v K - -r b V ^ x 6 **£i?35[iSfts 
fiai^<D*«»**AA?^. 7 tt^^iW 
<Z)Sbf^«)E-€»3l^-r ^ -r XTH . 8 tt C P U 

l 6 y hOA/D^SiS. 9«:^* 



— 188— 




-9". 1 i ttfi^JfcSftTt* * D S P 1 0 
7 * o ?{&*Kz\8.7it * I 6t'v h ©D/ A&« 
£ . POW AM P tt *7 —7 yT » S P X * 
- * "C * . 

SB 2 EI W: D S P 1 0©T-4"7-^f--r^^1"© 

^*'J (ROM) 21.rB/7A*^n2s 
I/0-fy^-7*-<X2 3> 9 a v 9 2 

4 #£81* tt* 4 y^-7x02 3 «:sec$sa» 

^■7-fi?nayfc*A~^4^A/D. D / A&l£ 

S3, i ic&&<*n*. 3 1 

tCtt-r-*y*V (RAM) 25^Tr^X*»> 
2 6. SU>tt£#3 2 7. ftl«CS2 8. 7* 
2 9 * tt*8 3 0 #«t£$n*. 

DSPl0T&-3#ttl0 jftlkTO. 99B046B75 

~-i.o * + »t oiiumii- 

1000000000 (##<f 2 <Z)*§») x ~**i>-fiTttl 
2 0 0 t*4. CODSPlOtCPUi 
© IS] <Z> HfS «: 7 K a 8 t: * h % Ofc'v 
h©>y7/U^Oy ^RJJlSICTs 7 K ^ X D S 




»BflB8 62-200931 (3) 

7F^n<5. -r-* (<&»&) ttDSPflR 
A M 7 KW*T?&5K<*n*7 K UXKtefft;**^ 

SB 3 Bltt D S P 1 O0fe3^^t'>l^tA'7O 

f-f I^77">XI3R, ATC ( I ©J 
h-y-axl-H-*') IS El # IS ifc K £1 S ft*- 

u± fit ffl -7 i- »j ^ 4 o 18 

1,n £ ft. Kso =0. 5. Ksi =0. 5. K$ 2 « 

- 0. 5 . K s 3 - 0. 5 tcaSt* * L- R*<^£ 

C#l8$*tS. r*U R A M^CD%nRB& 



tt. »5Hctt^?CDSP 10k: 

R| (b| © T /u zf V XAtt 

L = ( L - R ) - Kso + (L + R) • K $ i 
R - (L-R) -Ks2 + (L+R) -K S 3 

D£K$o 0. 5 * K 5 i i IJ 

-USKsz £0. 0. 5 S K s 3 S 1. 0 

Ksi -1.0-Kso 
K S3 - 1. 0 + K s 2 
K s 2 - - K s o 
£ H ft <> o It * . 
# 4EUi£JSDJB^ 4 ^aDXfc?*-^407a 



1© t Fa^^3^^* i '^^ /,/U ' <;,/ * A/D 

5? ^ /Mfc** * > * ir & ~WKD^l£fi*3 , J& l^- 
gJ5®MCDASC#& t*-7*>y tZ&ttlttz-b 
,< U- •> B y 1^**3*16 <&. <3)f§ *ftfc-*r/< K 
-C/si yu-CA'fcDSP I 0 * K s C 

s p i o C^iST *• 

<*ft*©tr. ft/>ft«c (oooooi) 1*7** 

© 0. 078125 (V) CliSti. 

S v - 0. 078125X x & 9 "'tt 
£&e<*tt*. »5®(a)©ASC^fttt 
®Sv - 0- 0.6 VC^^t 

® S v - 0. 6 - I. 5 VC*?^t 

SL=^ — • Sv " 3 0 ( 4 B ) 

a 2 

® S v - 1. 5 V Jsl±C*?^T 



—189— 




SL-4 8 { d B ) 

S L ■ 2 0 Joe Vs 

loe *s« 4 0 / 2 0 -2 

0 tt*& 1 OOftgOtt^Ki-i 00 
fcfSSt*. T3*ri>£ 64H- 000J100I00B 

- a 1953125 frftbtl*. O S PtZ^JL&Hutip 
MOsiJ i- V TR (B> T & * . 

* 1 



S v 


s 


L 


It 


« & 




1. 5 


4 


8 


2 5 6 


0110000000B 


3 0 0 H 


1. 4 


4 


0 


1 0 0 


0001100100B 


6 4 H 


1. 0 


2 


0 


1 0 


0000001010B 


A H 


0. 6 

! 




0 


0 


OOOOOOOOOOB 


O H 



3*610882-200931 (4) 



ANT 



AM 




DEr 



FM 



FMLO 



. S -J 



& — -ww _ . 

■ J, tt,l-r,VT>7- J 



JO 1f 




TV»JMI3 
(DSP) 



D/A 

:i6bl 



SP 



(CPU) 



r<7 7*K 



f*7* F?*0 * 



7 ^ H A 



*~ 7* * V 7 ? A o 7*0 7 S 



x i a 

— 190— 



?$BBB3 62-200931 (5) 



21 



22 



Program 
Mpmory 

(1K&*)6bit) 


Program 
Counter 


Inst ruction 


PC STACK 

4- level 



< 



1 



Controlled ^0f4 



MicroCain0Ut< 

3 D= 



ter4 Inter face 8.1 I 

=£r 2 < 



1/0 Interface 
Serial buffer 



20 



I 



Clock 
Oscillator 



Program Bas 
A 



<: 



31 



Data Bus 



25 



26 



DSP «^ «t*«^0 

* 2 B 



7 



v 0 






0 




Oata Register 


Bank 5 




Multiplier 
16-16—31 


Accumlator 


Data Memory 
< RAM > 


Address 
Counter 


28- 


Adder 
16*16-31 


ALU 


C512B*l6bit) 









29 



^30 




02 04 06 Q8 1.0 12 U 1.6 




L+R 



KS3 



$ 5 S 




n_ ^(t>— i x 0— J— <+) — 



h - 7 
3>KHlf 













r -t 



L+R > 



KS3 



Y - V 



T7i 



19 KHz 



*f'<{ I V 7 T V X 



DSP '/ (/7D- fit afl I 

13 1 



— 191 — 



WBSB362-200931 (6) 





& 6 ® 



— 192— 



